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(54) [S89i©£«;] iii«fii«a^B*Ke^«fcrXH«fim«#ftll*ar& 



(57) 

[in mmm^<om®fo<D7 i 

T\ ( i - 1 ) SeOT^-tiTJMifrS i SgcDT^-fe 
«53. 




(2) 
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* i -oamnmrnt. LTWMWbic <t y e» u n 

iBis^it^^ ji^Trn/cBijiBz^-trxmfflfrsifi^ 

<* y RfrUiarfifcmGMtflt «*a^br *H«a^b 

BuiBBi^ttsgs^ai L^eict y g^ajsrnfc: 

BU§BBi«1fSi<DtplC^$n57">42X*ffl<D5t^«H-ia 
r«7?«;i*tt&Urrtt¥R&* SufBT^-teXltHfift 
Blfta^Slcj:^ttaffifi<mS<7)fillCSoT6 x 5t!jiBffii 

&«^b^f8ic«j: y a^fbs-nrcffl^-fbtf^^-f ©a* 
«tt*fb*«t::j:yii«ft*tifca«<bfc:^^+*» * 

«*§<bs£iig 0 

t«y £ l as *rr * c £©-p**-B*iBtt*«*«iifc c 

<*: ^^m<t r 1 £ fctt 2 IBttaBfflflffiWH b 

[01*314] -B*e**Btt* 1 OflDT^-fc^JMfttC* 

sft*B«t«©2m±©*«**oc 

[R*J15] i »B$>7»*-te;UWft ( i i*g«») © 

3fctt4>19££$£& LT. ( i - n) SBtDT^-tXig 
tt (n(i0$fcteg8*a) frS (1+n) raOT^-feX 

itTzxT-yyt. mtz?<t)Zftz>®mmm<o<p<D (i 
+ n) ^@a<D7 7 ^•fex*^acD5tp*^${U■rsx7 l •y7 ,, 

ja#s, mm^ittzxTv yareibsnfce 
^♦©astta***^:^ MiB^Hburn/ce 

^•vwatfj (c^^/c^cDiiliBa^fb-rsxT 1 ^ yic 
«tyffi#<b3-n/-ctr^^-v^ &icw*-'<»£*?-? 

roa^b*^7-r-5ST-ai^ LgSttSXx y 
li®1f«ffi^bll^^5£o 

it. 7 7 ^-bxmtSro5tEiSP^cIBa5^^^Tt^*as!)tSffl^ 



•nnitt^bff^i. 

[flim 7 1 ttIB n ©ffitf 1 «TT**IWWI 5 *fc 

6 IB©<D®«1f«{«^bS^^^. 
[B&9I8] MIBnOffifcii^ttOtU 

Tvz'&^frrzrctoiz (i-i) sKDT'f-feT.tftt 

tttt <h T *ft3?JB 7 1 BBOBBffi ««#*bW£*». 
UH&B9] ( i -n) SBCDT'^-txmffi (ntiO 

s/tttgssa) a^s (i + n) m<»T?-kxmtiLzm&- 

fcBMMI** S*y>lLai7D-rsX5 1 -y7 F '<!:^t;R3? 

js 5 * fci* 6 enoMkiirafK^f bff £«ac. 

?8£— BSM(c«}#LT*5<7>7 1 -yy^^Tl*s 1 o© 
ftT»«C£*ftft£r«mOT9IBttOBMMEa? 

fbw£*s. 

[£SI3<Dl¥*ffl£titHH] 
[0001] 

[»«©«*-*««»»] BEWWtbLTy 
«^b*S^«feJ:tfB«1l«I^bS££a5lcBT* 

[0 0 0 2] 

T» SB$B®MB£€CftS®IBB^7 : '<7 r lcBEttlBB 

-rs^a/wjswtfnTt"*. BKWPfbaw (iso) 
kjs^t*k m&nnmm<&m (ieoompeg 

(Moving Picture Image Coding Experts Group) Tib 

B«w<b*scoaPWbsi»/«f tonT * Tfe y » «*. 

T| SO/I EC 13818-2J fc*. 

[0003] MPEGo^^bT'/udryxMi, a^ra 

*+B*Btt»BiM1l«©ff»c»Jlltt?***fc 

«lct9*fctt«©tT ^ ? + cd« ^^^tcipjffl-r Sfc», 
^V^AT^-feXEM&fcHSiUC^ fCT, Gro 
up of Pictures (J2TFG O P fcftJ-T) t 

15t+. SGOPT'gffllC^^bSnSt'f^+ii^rtf 
^^ + rt^#<b-r*d:-5lcLT^-So WTroiK^lc^ 
T. rtf^^-^j MP EGICJJ^T^U-^- K 

«igi*-r-5o SGOPttia6 (a) T7jVTJ:dlC38Hl 

(Intra-coded Picture, JiTF I tf 
^^•^.tfts-r) , tr^^-vPa^#fbtr-^^v (Pred 
ictive — coded Picture, J-XT P tf 
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^^tiSit) , ZVT + totm^te?*-* (B i d 
irection — a I lyPredictive — c 
oded Picture, JiTF B fcf^ f- -V £M?) 
ZmmZftZ^Z* 1 GOPtfl 2 fcf^3 1 +' 

T'^fiK^nP e-7* + #2 fcf^**5* ICS ASftSif 

[0 0 0 4] «hc:5T% I fcT**+ttfc:***rtlWfl; 
rc»*ptr^^-^6^^b*nTt^^g*i^*o 

IC. Btf^^^ti^Mlctut^OM^lRXD i fc:?5 l -^' 
£fc^iPfc^7^-t'£fl^l,^Tf3#^b■r*/-c«^ m^tvvsk 

li P fcf <7 =F -v ft'Sffl^b* tlTl^L^ <t ffl#-fbT* St\ 
ZL<DTclsb. E6 (b) tc^-T^-p^lHST^^b^fj 
■5o 

[0 00 5] 

[f«^ft?^LJ:efr«PS] L6^L^^6±fB<D«fc 

T'frStDfffflll^fcffilc LTfciEL< flHHbTSttl^ 
U GOPmteTIBgy^T'^^WIIiJlI^ffilCL 

(b) fc,TVr<fc-?&Jf£U:fc^Tt*. 7l/-^f§1 0 
<ti KOBtf^-Wi^u-AS^rope-^-vt? 
U-Z*§^1 2 00 I tf-7^^i:^^TS^b5-nSlt 

ntftt&auttf. ^u-^s^groptf^^+ox-^ 
gop icjir ssi^T'S y , $ £v eibartiTo 
&i^fc«>u:x 'nec7i/-A§§i oti icoBtr? 

[0 0 0 6] *^^«A^^^ICS*, W + ^mtiLT* 
©J£73|£lB^6 ,t RrS6Sli®1fa!a^bS^Sfe«l:t;ii 

[0007] 

ztircTt-bxmiiLfrz i ft(*«t!c{@<D7 , ^-fexm 

itrzwisim^it&mt, m®m mm^ta i^eic j: y 
ss*aj*nfciij#if«icD*tc^$ns7"7-trxmia<D5t 

ffi5tsitta#eic «t «ttttffl#m£«>fii(c s ^> t m 

tEm&m^it^&izj: y £#<bar tntm.mt tr? <d 

^b^KK.tyffl^b^nfdt^bfcf?*-*'*. mz.m. 



^ t:* 9- * ammt&zzT? z $ t-jutd Ltm* a 

[0 0 0 8] Sft. (i-n) f|©77-t 

(nliOS/cliggSSO #6 (1+n) ®<D7? 

+ n) ®m<D7<7-txmtiL(09tm*m}ii-rz7> : r'y7 
t. d+n) mm<DT<7-kxm^L<D9tm^tiiLfcm 

&tf j ic^ofcBStD^^fb-r^x^ y ytcj: y ig^fb* 

nfce*^+*» *t=«5vr^*£**+fl!>fi^bjtf* 

<blf£73;£T'35%. 
[0 0 0 9] C<DWJ5KU:J:»A i f SC77-tXftt<D 

«K*WL¥«?» (i-n) SgOT^-feTJgififrS 

d+n) mnr^-bxmmtvfii-mu mmv.mt& 

«?MWMM<b*ffl\ «*<bfcf** + IHBt#»T 
tt» 7 r ^*X*ttjaiIlt«k#«tcJ:*IHWifl { (1 + 
n) ic4oT*»6II*fbt:^^ + ©a*lrlW*. M 
a*J#»?tt. «^b£**+lHS#«tc**tt««tf 

* + ©«Wbfl%7T**"rtt*jUlltt*. 

LT j *5d:tf i < LT^<d<hlc<fcy3*73l«3 

[0 0 10] 

«JHtt£: LT7Htt*4blc <t y EMU 1 r>%tc\,tW& 

<mmm^m\^9smtiiK»m wwm ltt? -txmttt 

<h L. IB^iii*i::lBSS-ftfciii«!lf SI^Bi-r^ggT- 
Sot, IBS!®tt:±lCiB^?n/-cffl®1t^^^ JgS^tt 

aiM^ai y «*a**ifcwwwi*a^br 

^b#e(c<t y a^b*nfca^b^^*©»«M» 
r*a<Mbtf^^+w«#«^» vimt\£*9-+im& 

me* *n«fii#m;£<zHiiic£ o /cb#© s^ti^b^e 
ic«t: y a»fb* t\td& ! %wd'7=f-* ^ics^-r^* 
if^^+otfi^bft^T-rs^TmTjLgnt^ii^ajTj 

*iatc^$n* evr+atm vsmiei-m y >s L2i% 
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[001 i] m&m2icim<D&mt. -r<7^mm9t 

[ooi2] B$4i3(cGa0>9MB& mmmfr&L^ 
mc&vffifrmz titer <7-txmiiLn(DMmmm*ftWi 

-l$IB1f#IS£{iS*fcd zn&mi Zfclt 

e t* * -t* x^ffisos^it^^tb r c: t 

(D-tr-7* Kv>>>yu JBSff^-r^f^ffl^-rSo 
[0 0 13] W5RJS4lC§2S6(Dfl^tt-B$i31i#l9;«1 

[0 0 14] S^«5»ClBK©^ttv i mm<DT<7-t 

-n) smcoT <7-bxmiSi {nito*tci*mt*&.) #e 

(1+n) m<D7 7 ?-txmtiL : &sft%-iiiTX : r'y7t. A 

iS&tiSitf)*© (1+n) fiacDy^-fe^mfiKDJtP* 
&&-t%7.T"jyt.. (1 +n) flS<D7"?-bX*ffiCD 
5feH^« tti L feB»jS4i» 5 v ffi^l bf 5 X =r v 7\z J: y « 

*n/c tr^ -v ©atf j ic£ o fc^(Dffi^fb-r sxf 
+ ©a^btf*T r * * T-as 73 « y ft * 

d&BftflraWHbJ9£7&3rFfc?T« i •14)7'?* 

^ BBIMUnfttfl L^S?< (i-n) il©77t 
XJtftt&S (1+n) {SOT^-teXititfr&K^tiiU m 

«trab¥B?B«a>irarb*fTi\ areflst:***H- 
Sf*fgT-l*x 7?*;%l|ltt^ltfK¥a(CJ:«tHRfil# 

(1+n) tCfcoTfrSffi^Hbfc^^+oafcitSrr 

®®aj+j*©T'i*. s^btr^A'fta^eKj:* 

ttStfStfj tcfcofcBSOffi^Hbfcf?^*** %icsn«r 
^*kf-7^-V<D«^fb6^7-r*$T-ai73L«St+S. z. 
<D«fc-5»tLT j as«fctf i <D<B£'h;*< LTL > < d <tl£<fc 

[0 0 15] if^6tCfBS<3DSI^«v T'^-feT.JWfitf) 



[0016] IU8fl 7 IClBSW^^tt, n ©fltf 1 ttT 
■p**B*>H 5$/cB6 IBg<D®&tf $fi*t^bl?£7J;£ 

t% mourns izimnmwit. nomzmsaotu 

<ht», i »S0>7'?«>U|ltt®4i4>ftB&& j § 

s«>£??-fr«tt4<b-r«fcttic u-n ssa>7"-? 

HzZWffiC!>ffiatf&B&*£(cii. nO>ffi« 1 i«c 

i*w«fcr *nswi 7 EKOHfltflt sfiit^bs^Tja 

T\ Hiffqi9(clSiea>K4lld: (i -n) Sg^T'f^X 
mm (nttOSfcligftHR) #S (1+n) fa<D7 7 '?4z 

«&LT£iifcMftttm** jiysLai7j-r5X7 i ->^' 
i *5&b*b 5 $ fci* 6 iBttomtni ®ffi^bs*73 
»Tx n«4ii oicis®©?!!^ m^a* titer** 

1 OCD7''>-trX*ffi»c^$+iS®»1fffi<D2 
fglX±©S«^«l#T'# * C £*W«£T SStSRJJi 9 §B 
ttOBB1tBtt?1bll££;r?S«. 

[0 0 17] J-XT. *fl^<DSIfifi(Dfe«lCOL>T. @S 

(sifisoHag i ) a i *»iHosftss©*aicfe»t* 

B«1WB«^bH4«B©^a -y ❖BSS-rt.©?* 

01 IC*51^T. 1 0 1 ttflfcTVX** 1 0 2l*Md 
y^?y7*, 1 0 3ti^tr-y^7''y^!SEifil2]K. 104 
l*IS£«^a&31l2lS&. 1 0 5»4/^y77'y«y» 106 
tiffi«J1f^ttaJlHlK. 1 0 7fi->7.7 1 Zx=3>hP- : 7. 

1 oQii-^T^T^-^ 1 1 oiiex*^-^ 

1 1 1BffllilliA7», 1 1 4ttSfttf^^-va* 
-7>^, 112, 11 5ti-3ct$ttils]S&. 1 1 3«Z-? 

■kxmvam&is&xfs 1 1 6«fi^tf-5'^^s^ia 

9. 1 1 8itT*-bXmiSL^<7^^miy'JX*. 1 1 9 

«7u-i*y«y» i 2ot*ai73wy§jii2]KT'«*, 

»T*BB1WBa^bH^Bi=-3t^T. WT^tOBfP^ 
WW**. ^*Jx ttTOWHKS^TB, IBSJS«i)t 

[0 0 18] jl^BS^lCli. )ttf-V^7''V^1 0 21C 
ioT^X^ 1 0 1 &&B£artlft:flretfH£flre 

jasisiffi i o 4 (cjjsens., n^fli^MraBB i o 4 k 

#iTfen«. B^ffi^iasiaKi 0 4^eaj73*nfc7 r 
-<ni/^7?y«y 1 o 5 iffisbttsttajiass 1 0 6 
iicsiens. ^77/^1 05(*. mxitTV-ti 



/ 
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[0 0 19] STc, /^'y77^^'J 1 0 5 (C*S$fl* *xfc 
T-^li^Ti»3Vhn-7l 0 7<D«^lC«fc»Jv'7. 
tLkX 0 8iLT^f^-yi 0 9 It 

SStlv S/X^t^-SM 0 9T*«CU7lffMPEG2 
COv^T^Site (I SO/I EC 13818-1) K 

AUKtfgi LTSv^— SflC«Sg-r«o fcfcU 01 K 
iJl^Ttel^txZI — Sf 1 1 0©**H^LTfi»J. ffc 
CO^U — SflCOl^Ttt«BgLTl/>-5o tf^xU-^l 

1 0 T'tt. 0!l*Ji"M PEG 2 0>\Zt*W& (ISO/I 
EC 13 8 18-2) fcS-^Tffl^bSmv ^=1 
-Kfll*ttffl73«»J»*0»1 2 0£J:t/7U-L k * ; E 
'J 1 1 9(Cflttt«;fl«. »ttH£ttl=£^Tli* SiJ*rtD 

vvaiani 2 01*^*^=1-^1 1 o«(cmu*jL 

kf^^U-r 1 1 ofr5cox=i-FfI^ 
tttitt)13!)'JtM.(sltt1 2 OlcftLTHft?-* 1 2 1 t 

[0020] *ic» ttsffiSttonfEsiKtirsft * 

COMIC, 5 ? -fX^±(DsB^7*-?y Mco^TfBMiMc 
[002 1] 021*. *8H®Bft1ffttit44k!9£gH 

t*- -tt* cilery, Ei*hfcT-' *€K*tfi?"fc464> 

2 (a) ic&l^Tli* »*if£B3lc?te'Vj' Ktf&B*5=6 

[00 2 2] 02 (a) (Cijvr JcdlC GOPr-* 
(GOP1, GOP 2. "T-ijVf) fcitfffiBfrx— > 
(A U X 1 , A U X 2, -Jffit) l*-tr^^mttT'IB@ 
itl5. -i***!** ftx-fX^cofBill-^^CD— BB£ 
BttJ-sfctitDTSU. 0 2 (b) Tv^-TJ:-5lc x «f-f 
X^201 tOrtJSfiWfSWSffil'V 'J - K< 
0 2, :7 7"Ol/ l g§1f$8l'J7'2 0 Sfc^lfx— 
7'2 0 405IW(CEB*nTiJy, GOPx-^JJ^l/ffi 
ft?*-* lix- X y T 7 2 0 4 {CE*$tl?^«. 

[0 0 2 3] ^-n^not^^tc^tenfes^i-tr^ 

*7*KU* (02 (a) ©SA) &<9tftu 4/t-TKD 

S Alii 6/W KOir— Z^n-O+ffl- K (02 
(a) CDS o ic^$n*o ^ft^no-fc-^lCli. -y- 
^U-KSC (16/WH t 5^— ^I'J7DA (20 
4 8/Wh) <ttflBg*n. 02 (a) (Cj5%TJ:3lC? 
■J-D - K S C BBttttfehTT*- 9 X 'J T 7 D A »t B^zT 

nrc^ia©«ijic{iis-rs«i:5tciBas*n%. *wias 

K£l>T nsf5j ft ,lf i ln ?p§c0 Tfijj C07JlR)tt, ii5t 



[0024] 02 (a) IOtVTGOPx— S»GOP 1 

7 s -* ) i^sto *lt> ^n^ticotr^T^coigi? 

T'f-trxmiaiil OSfcte^tU^CDGOPx-^tcJ: 

u«A«n«. mKD7?-izxmiSL2-\ i«g 

OPK GOP2C020COGOPfrS&y, M2C07 7 ? 
•txmffi2 1 2ttGOP3C0aifrS£:£. ftfc* ffil^Wf 
G O P 2 ^ k CO -5 -BOG OPf- 
* fBSirttTfcl^iai* 1**5X9 »7-f^ 

•<h (02 (a) cos) ic*oTaa6sna, *-cojg 

3S1 COT^-feTJH^ 1 1COSS48 (GOPf- *G 
OP2CDI&taB) tt-tr?* (02 (a) C0-tr?9k) <D$S 

[0 0 2 5] TfcT^X^lCfcl^T, T^-kZiPffiOft 
HH*** (0JX.UrB2 4>-k?«O) (Cl*tttt1tffi/t4-'.y 
h A U X 1 tff B«* tl*. WtMIHB A U X & fcf * * 

(I Wftf-^ PWftf-^^ Btf? 
t**? 5 —' SO J-X^COx— 5»T-35U. 1 OgjC0*S 

S»)1f^co-fe^9c07'KUX-¥>. 1 o&cofiM&mSgco-b? 
9 COT 7 Kl/X> n fSSO&tf n <l^c0«ftbtf ^C0H2 CO 
T 7 KUXl|co>» V7"5t7 KUXnmft^S^tlT^ 
S„ £fc> CC0ffift!l1fffl/\°'7-^ hAUXliMPEG (I 
SO/I EC 13818-1) Trnfe-ZtLZisXTU 

[0 0 2 6] d CO J: 5 icfBS* tl/c^^-r 

St^T. 01 <DBttflHM^bll£SBlc£^71«i9|cff 

[0 0 2 7] $7\ T<7H7.mHL<09tBM(D I ^^I'CO 

[0 0 2 8] jl^S^lCJi^^tll^tlTt^T 7 ^ 

SSI 0 6tCj:oT-rT*lt}4tilxrnT*)y, CCOBttcgjg 
^coJi^n-+flc<feoT-^?l5n*<!:, ttttl^ti/c 

co-t^^icv-^vy-r^Bf^^Tfcn^o ^iiBScoffi 

LziVhP-^l 0 7 (tMttl* SttUJEK 1 0 6(cj:y 

tomztiit?* s-?9tT k uxco5 "6 co 1 o («%ur i 

flftOttMW Sco-t-> 9 co 7* Kb*) ««RU ^<7)-b 
^9lcv , >>^-rSJ:5ti:^try'?7'-yyffililslffil 0 
3 lcll^r«. «S*n/c*^9'\coh^-y-?v>>>^ 
fl^Tr-St, ^coZ^-feX^d (CCOfiUT'l* 1 fl%4> 
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sss g sr c £ ic £ -3 T^>iB^*MTfcn*o 

[0 0 2 9] CCT'tiU «fK)1t^©tfa)>>>>7 p 5fe7 7 K 

i: o fctn» raabit $8<*>*<d-;>> >75t T 7 k u 
[0030] £??+¥tt?0>ae«iRiH£u:-3^ 

[003 1] £** + J|lffiT©a»*|Sffl£tf»«**l* 
£, *r» Xxy73 0 1 T>91£19£4> 

sae*rti»£*fT5»«M>fc: * tot-: s» 
1 o 6ic*y i mscoT<7-bxmiiL<D9im<omst}m%i& 

ttlii**i*. X^y73 o 1 IC&IT* fcLW£4>?fe 
Tl^©T, Xr-yZf3 0 2itf7t>-?{cXT>y73 0 3 
[0 0 3 2] ^T7^3 0 3T*->XfAaVhO-7l 

o yiitr^xzi— sf 1 1 ocomttm^yj-x^^: 
2>o bps. tTx^xzi-sn i oroai^j^^u-^^ 
y 1 i 9 tu^«iy«%igii&i 2 0£7U- 

Zx^t'J 1 1 9fflc«)y W3.3. 

[0 0 3 3] Xfy73 0 4TU S/X^/xIlV hP- 

5i oywz^-trx^titr^^^a^^^^i i 7©ffi 
«K*ay. ^antc«A-r*c c©n$. T^-trx^ffi 

1 1 7<Dffl (=n) (J\ 3E£I¥£*> 

<d yf.*? * + tfaabtssBfr ea *.t*5jsb w tf-? + 
?>*i i 7o>nmcok^TBHar«. Tvuxmnuz 

^ftSA^Vf 1 1 7tt» tf^y'a-yi 1 0^6 

>*T'35%<, T'^^X^ffie^^^a^^Vf 1 1 7(D 
IjO-shTvfte. a s7>7-I*?1 — #1 09lC«fcytfB) 

-f-bxmia^^va^^v^ 1 1 7 4>a*>Msi«i 



*-fe;U|i{ftb?-j7^*aa*>*l 1 7#y-fey h*ti£ 

1 1 7©*r7>hfii6V^Hzx*(atf^^vauv ? x^ 

1 1 8(C#*&3m*. SfoT. 7^tX$ti^ft 

1 ski** m&m±f<DT'?-b7.miiL<ni 

C&(Cft«. 7 7 ?-t7J&ffifc:??^»2J*>-S' 1 1 7© 

sGXiiifx^sv hn— 5 1 o 7^6B8*ai-rc£ 

[0 0 3 4] 7>7-y73 0 ST'S'XT^Ziy hd-5 1 

0 7i*. y^-fexmrnaats^u^T.^ 1 1 3(c 

T2j » ff££??*«4Hg£Ls37X*1 1 6ICX7 1 ? 
73 0 4T1#6tlfctf-i?^^a r n j ^tg^-r-So TV 

-bximukBstsuyz^i 1 3 0fl(&> cn*sssL 
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(54) DEVICE FOR DECODING AND REPRODUCING PICTURE INFORMATION 
AND METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize backward reproduction for all pictures by 
repeatedly transmitting a necessary part in data from an access unit just previous 
to an access unit to be reproduced at the same number of times as the number of 
pictures included in the access unit to be reproduced. 

SOLUTION: A system controller 107 writes the output of a video decoder 1 10 in a 
frame memory 1 19and switches an output switching circuit 120 to a frame memory 
1 19 side. Nexta system controller 107 reads the value of an access unit picture 
number counter 1 1 7and substitutes it for a variable (n). Thenthe system controller 
107 sets 2 in an access unit setting register 1 13and sets (n) in a reproduction 
picture number register 116. Nextthe data are reproduced from the just previous 
access unit. Thenthe controller 107 transmits the data of the (i)th access unit 
from a buffer memory 105 to a system decoder 109. Nextthe value of an access 
unit picture number register 1 18 is readand substituted for a a variable (m). 



CLAIMS 



[Claim(s)] 

[Claim 1]A device which reproduces picture information which compressed a 
picture of two or more sheets which a dynamic image signal follows by prediction 
coding as one picture unitadded supplementary information to a head for said one 
or more picture units of everyconsidered it as an access unitand was recorded on 
a recording mediumcomprising: 

A picture information reading means which has a function which reads one piece 
or said two or more access units from said access unit specified in said picture 
information recorded on said recording medium. 



A picture decoding means which decrypts said picture information read by said 
picture information reading means. 

An access unit head counting means which calculates a head of an access unit 
included in said picture information read by said picture information reading means. 
A decryption picture counting means which calculates the number of decryption 
pictures decrypted by said picture decoding means after enumerated data by said 
access unit head counting means turned into a predetermined valueA picture 
output means which continues outputting a decryption picture decrypted by said 
picture decoding means when enumerated data by said decryption picture counting 
means turned into a predetermined value until decryption of a picture which should 
be displayed on the next is completed. 

[Claim 2]The picture information decryption playback equipment according to 
claim 1 wherein an access unit head counting means is what detects and calculates 
supplementary information currently recorded on a head part of an access unit. 
[Claim 3]The picture information decryption playback equipment according to 
claim 1 or 2 provided with a temporary storage means which stores picture 
information for every access unit read by picture reading meansand can be 
outputted repeatedly if needed. 

[Claim 4]The picture information decryption playback equipment according to 

claim 3wherein a temporary storage means has picture information more than 

twice the capacity of being contained per one access. 

[Claim 5]A picture information decryption regeneration method comprising: 

A step which reads an access unit of an individual from an access unit (n is 0 or a 

natural number) of eye watch (i~n) as a regeneration method for reproducing the j- 

th picture (j is a natural number) from a head in the i-th access unit (i is a natural 

number) (1+n). 

A step which decrypts picture information inputted. 

A step which detects a head of an access unit of eye an individual (1+n) in said 
picture information inputted. 

(1+n) A step which calculates the number of pictures decrypted by said step to 
decrypt from a time of detecting a head of an access unit of eye an individualA 
step which continues outputting a picture decrypted by said step to decrypt when 
the number of said decrypted pictures was set to j until decryption of a picture 
which should be displayed on the next is completed. 

[Claim 6]The picture information decryption regeneration method according to 
claim 5wherein a step which detects a head of an access unit is what detects 
supplementary information currently recorded on a head part of an access unit. 
[Claim 7]The picture information decryption regeneration method according to 
claim 5 or 6 whose value of said n is one or less. 

[Claim 8]The picture information decryption regeneration method according to 
claim 7 characterized by setting a value of said n to 1 when information on an 
access unit of eye watch (i-1) is required in order to usually set a value of said n 



to 0 and to decrypt the j-th picture from a head in the i-th access unit at least. 
[Claim 9]The picture information decryption regeneration method comprising 
according to claim 5 or 6: 

(i-n) A step which holds temporarily picture information for every access unit read 
by step which reads an access unit of an individual from an access unit (n is 0 or a 
natural number) of eye watch (1+n). 

A step which repeats and outputs held picture information. 

[Claim 10]The picture information decryption regeneration method according to 
claim 9 being able to hold picture information more than twice the capacity of 
being contained per one access in a step which holds temporarily picture 
information for every read access unit. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the picture information decryption 
playback equipment used when playing the video signal which carried out 
compression encoding and was recorded on the disk especially the picture 
information decryption playback equipment whose reverse direction reproduction 
is possibleand a picture information decryption regeneration method. 
[0002] 

[Description of the Prior Art]The technique of carrying out compression record of 
the prolonged video at these archive media is examined with development of a 
digital storage medium. Also in International Organization for Standardization 
(ISOXhe standardization activity of a video coding mode is performed by MPEG 
(Moving Picture Image Coding Experts Group) of International Electrotechnical 
Commission (IEC)For examplethere is "ISO/IEC 13818-2." 

[0003]Prediction coding by prediction between motion compensation pictures is 
used for the encoding algorithm of MPEG. Although the prediction between 
pictures is effective for compression of dynamic image informationin order to 
always use the information on the picture of before or the back in timeit is hard to 
realize a random access function, then — establishing the picture unit which 
comprises two or more picture pictures called Group of Pictures (the following 
GOP is called) — every — it is certainly made to form the picture first coded by 
GOP into a picture inner code. In the following explanationin MPEGa frame is 
meant at the time of a frame modeand a "picture" means the field at the time of a 
field mode, every — drawing 6 (a) shows GOP — as — three kinds of coding 
pictures — that isPicture inner code-ized picture 0 [ Intra-coded Picture and ] 
The picture coding picture called I picture below 0 [ Predictive-coded Picture 
and ] It comprises a picture interpolation coding picture (Bidirection- 
allyPredictive-coded Picture and a following B picture are called) called P picture 



below. Drawing 6 shows the example in case 1GOP comprises 12 pictures and P 
picture is inserted every two pictures. 

[0004] By the waysince I picture is formed into a picture inner codeit can be 
reproducedwithout referring to other pictures in the case of decryption. In order to 
code P picture between pictures with reference to front I picture or P picture in 
timein the case of decryptionfront I picture or P picture needs to be decrypted in 
time. Since it codes using I picture or P picture of both directions of a front and 
the back in timeB picture cannot be decrypted unless I picture or P picture of 
before or the back is decrypted by the time target which used for prediction on 
the occasion of decryption. For this reasonit codes in turn as shown in drawing 6 
(b). 

[0005] 

[Problem(s) to be Solved by the Invention] Howeverin the above compositionit had 
the technical problem that it was difficult to reproduce an opposite direction. That 
iseven if it makes reproduction sequence from an archive medium reverse by a 
picture unitit cannot decrypt correctlyand even if it makes reproduction sequence 
from an archive medium reverse by GOP unitsthe picture which cannot be 
decrypted when the reproduction sequence of a picture is not reversed and it 
decrypts arises. For examplein a case as shown in drawing 6 (b)Although B picture 
of the frame numbers 10 and 1 1 must be decrypted using P picture of the frame 
number 9and I picture of the frame number 12The data of P picture of the frame 
number 9 is a picture belonging to another GOPand since it has not been 
decrypted yetit cannot decrypt the picture of B picture of these frame numbers 
10 and 11. 

[0006]An object in view of this point of this invention is to provide the picture 
information decryption playback equipment in which reverse direction reproduction 
is possible and the picture information decryption regeneration method in a picture 
unit. 
[0007] 

[Means for Solving the Problem] Picture information decryption playback 
equipment this invention is characterized by that comprises the following in order 
to solve this problem. 

A picture information reading means which has a function which reads one piece 
or two or more access units from an access unit specified in picture information 
recorded on a recording medium. 

A picture decoding means which decrypts picture information read by picture 
information reading means. 

An access unit head counting means which calculates a head of an access unit 
included in picture information read by picture information reading means. 
A decryption picture counting means which calculates the number of decryption 
pictures decrypted by said picture decoding means after enumerated data by an 
access unit head counting means turned into a predetermined valueA picture 
output means which continues outputting a decryption picture decrypted by 
picture decoding means when enumerated data by a decryption picture counting 



means turned into a predetermined value until decryption of a picture which should 
be displayed on the next is completed. 

[0008]A step to which this invention reads an access unit of an individual from an 
access unit (n is 0 or a natural number) of eye watch (i-n) (1+n)A step which 
decrypts picture information inputtedand a step which detects a head of an 
access unit of eye an individual (1+n) in picture information inputted(1+n) A step 
which calculates the number of pictures decrypted from a time of detecting a head 
of an access unit of eye an individual by step to decryptlt is a picture information 
decryption regeneration method containing a step which continues outputting a 
picture decrypted by step decrypted when the number of decrypted pictures is set 
to j until decryption of a picture which should be displayed on the next is 
completed. 

[0009]When reproducing the j-th picture from a head in the i— th access unit by 
this compositionby a picture information reading means. (i~n) An access unit of an 
individual is read from an access unit of eye watch (1+n)a picture is decrypted by 
a picture decoding meansand in a decryption picture counting meansafter 
enumerated data by an access unit head counting means are set to (1+n)the 
number of decryption pictures is calculated. In a picture output meansoutputting a 
decryption picture when enumerated data by a decryption picture counting means 
are set to j is continued until decryption of a picture which should be displayed on 
the next is completed. Thusreverse direction reproduction is realized by making a 
value of j and i small. 
[0010] 

[Embodiment of the Invention]The invention of this invention according to claim 1 
compresses the picture of two or more sheets which a dynamic image signal 
follows by prediction coding as one picture unitAdd supplementary information to a 
head for one or more picture units of everyand it is considered as an access 
unitThe picture information reading means which has a function which reads one 
piece or two or more access units from the access unit which is a device which 
reproduces the picture information recorded on the recording mediumand was 
specified in the picture information recorded on the recording mediumThe picture 
decoding means which decrypts the picture information read by the picture 
information reading meansThe access unit head counting means which calculates 
the head of the access unit included in the picture information read by the picture 
information reading meansThe decryption picture counting means which calculates 
the number of the decryption pictures decrypted by the picture decoding means 
after the enumerated data by an access unit head counting means turned into a 
predetermined valuelt is a thing provided with the picture output means which 
continues outputting the decryption picture decrypted by the picture decoding 
means when the enumerated data by a decryption picture counting means turned 
into a predetermined value until decryption of the picture which should be 
displayed on the next is completedSince only the same number of times as the 
number of pictures contained in the access unit which it is going to reproduce 



sent the required portion repeatedly among the data from the access unit in front 
of [ of the access unit which it is going to reproduce ] onelt has the operations 
also including the picture by which compression encoding is carried out with 
reference to the picture of a front reproduction unit that the reverse direction 
reproduction in a picture unit is realizable about all the pictures. 
[001 1]The invention according to claim 2 an access unit head counting meanslt is 
the picture information decryption playback equipment according to claim 1 being 
what detects and calculates the supplementary information currently recorded on 
the head part of the access unitand by using supplementary informationthe head 
of an access unit is detected and it has the operation which jumps and carries out 
fast reproduction to a desired sector. 

[0012]The invention according to claim 3 stores the picture information for every 
access unit read by the picture reading meanslt is the picture information 
decryption playback equipment according to claim 1 or 2 provided with the 
temporary storage means which can be outputted repeatedly if neededand has the 
operation which jumps and carries out fast reproduction to a desired sector by 
reading the picture information for every access unit from a temporary storage 
means. 

[0013]The invention according to claim 4 is the picture information decryption 
playback equipment according to claim 3wherein a temporary storage means has 
picture information more than twice the capacity of being contained per one 
access. 

[0014]The invention according to claim 5 as a regeneration method for reproducing 
the j-th picture G is a natural number) from the head in the i-th access unit (i is a 
natural number)(i-n) The step which reads the access unit of an individual from 
the access unit (n is 0 or a natural number) of eye watch (1+n)The step which 
decrypts the picture information inputtedand the step which detects the head of 
the access unit of eye an individual (1+n) in the picture information inputted(1+n) 
The step which calculates the number of the pictures decrypted from the time of 
detecting the head of the access unit of eye an individual by the step to 
decryptThe picture decrypted by the step decrypted when the number of the 
decrypted pictures is set to jNextwhen it is a picture information decryption 
regeneration method containing the step which it continues outputting until 
decryption of the picture which should be displayed is completed and reproduces 
the j-th picture from the head in the i-th access unitby a picture information 
reading means. (i~n) The access unit of an individual is read from the access unit 
of eye watch (1+n)a picture is decrypted by a picture decoding meansand in a 
decryption picture counting meansafter the enumerated data by an access unit 
head counting means are set to (1+nXhe number of decryption pictures is 
calculated. In a picture output meansoutputting a decryption picture when the 
enumerated data by a decryption picture counting means are set to j is continued 
until decryption of the picture which should be displayed on the next is completed. 
Thusreverse direction reproduction is realizable by making the value of j and i 
small. 



[0015]The step from which the invention according to claim 6 detects the head of 
an access unitlt has the operation which detects the head of an access unitand 
jumps and carries out fast reproduction to a desired sector by using 
supplementary information with the picture information decryption regeneration 
method according to claim 5 being what detects the supplementary information 
currently recorded on the head part of the access unit. 

[0016]The invention according to claim 7 is the picture information decryption 
regeneration method according to claim 5 or 6 which is one or lessand the value of 
n the invention according to claim 8In order to usually set the value of n to 0 and 
to decrypt the j-th picture from the head in the i — th access unit at least when the 
information on the access unit of eye watch (i-1) is requiredWith the picture 
information decryption regeneration method according to claim 7 setting the value 
of n to 1. The step which holds temporarily the picture information for every 
access unit read by the step to which the invention according to claim 9 reads the 
access unit of an individual from the access unit (n is 0 or a natural number) of 
eye watch (i-n) (1+n)The step which repeats and outputs the held picture 
information with the picture information decryption regeneration method according 
to claim 5 or 6 to include the invention according to claim 10In the step which 
holds temporarily the picture information for every read access unitit is the 
picture information decryption regeneration method according to claim 9 being 
able to hold picture information more than twice the capacity of being contained 
per one access. 

[0017]Hereafteran embodiment of the invention is described with reference to 
drawings. 

(Embodiment 1 ) Drawing 1 shows the block diagram of the picture information 
decryption playback equipment in an embodiment of the invention. In drawing 1 101 
an optical disc and 102 an optical pickup and 103 An optical pickup drive 
circuit104 a regenerative-signal processing circuit and 105 a buffer memory and 
106 A supplementary information extracting circuit107 a system controller and 109 
a system decoder and 1 10 A video decoderl 1 1 a supplementary information 
counter and 114 the number counter of reproduction picturesand 1 121 15 A 
coincidence detecting circuitAs for the number counter of access unit picturesand 
1 18an access number-of-unit setting register and 1 16 are [ a frame memory and 
120 ] output switching circuits the number register of access unit picturesand 119 
a reproduction picture number setting register and 117 113. About the picture 
information decryption playback equipment in a 1st embodiment of this invention 
constituted as mentioned abovethe operation is explained below. In the following 
explanationalthough it is explained that a recording medium is an optical discyou 
may be a recording medium of other kinds. 

[0018]At the time of ordinary reproductionthe signal played by the optical pickup 
102 from the optical disc 101 is sent to the regenerative-signal processing circuit 
104. In the regenerative-signal processing circuit 104processing of 
binarizationdigital demodulationan error correctionetc. is performed. The data 
outputted from the regenerative-signal processing circuit 104 is sent to the buffer 



memory 105 and the supplementary information extracting circuit 106. The buffer 
memory 105 has only the capacity which can store the data for two access 
unitsfor example. Supplementary information is extracted in the supplementary 
information extracting circuit 106. As supplementary information is mentioned 
laterit is data which can be used for various control. The supplementary 
information outputted from the supplementary information extracting circuit 106 is 
sent to the system controller 107and is used for various control etc. 
[0019]The data stored in the buffer memory 105 is sent to the system decoder 
109 as the system stream 108 by instructions of the system controller 107In the 
system decoder 109it separates into a compressed video streama compression 
audio streametc. according to the system standard (ISO/IEC 13818-1) of MPEG 
2and each decoder is supplied. Howeveronly the video decoder 110 is illustrated in 
drawing l and it is omitting about other decoders. In the video decoder 1 10it 
decryptsfor example based on the video standard (ISO/IEC 13818-2) of MPEG 
2and a decoded signal is supplied to the output switching circuit 120 and the 
frame memory 1 19. At the time of ordinary reproductionthe output switching 
circuit 120 is changed to the video decoder 1 10 sideand the decoded signal from 
the video decoder 110 is outputted as the image data 121 via the output switching 
circuit 120. 

[0020]Nextalthough the operation at the time of special reproduction is 
explainedthe recording format on a disk is briefly explained before that. 
[0021] Drawing 2 shows typically the data on the recording medium reproduced 
with the picture information decryption playback equipment of this invention. Data 
is recorded on the recording track spirally formed on the optical discand the 
optical head for reading the recorded data moves relatively to a recording track by 
rotating an optical disc by a motor. In drawing 2 (a)an optical head moves to the 
direction which tends toward the right from the left at the time of ordinary 
reproduction. 

[0022]As shown in drawing 2 (a)GOP data (GOP1GOP2and — show) and ancillary 
data (AUX1AUX2and — show) are recorded per sector. As a sector divides some 
recording tracks of an optical disc and drawing 2 (b) showsTo the periphery sideit 
is arranged from the inner circumference side of the optical disc 201 in order of 
the read in area 202the file-management-information area 203and the data area 
204and GOP data and ancillary data are recorded on the data area 204. 
[0023]The number each sector was numbered is an integer which is called a 
sector address (SA of drawing 2 (a))and is expressed with 4 bytes of data. Sector- 
address SA is contained in a sub-code (SC of drawing 2 (a)) with the data length 
of 16 bytes. Sub-code SC (16 bytes) and data area DA (2048 bytes) are recorded 
on each sectorand as shown in drawing 2 (a)sub-code SC is recorded on it as 
being located just before the field on which data area DA was recorded on the 
recording medium. The direction of "before" when calling it "just before" etc. in 
this specification says the direction to which read-out of the data at the time of 
ordinary reproduction is carried out previously in time (that isan optical head 
reaches the data previously). 



[0024]GOP data GOP1 shown in drawing 2 (a) contains picture inner code-ized 
data (I picture data) and the coding data between pictures (P picture dataB 
picture data). And the boundary of each picture is not necessarily in agreement 
with the boundary of a sector. One access unit is constituted by one or the GOP 
data beyond it. For examplethe 1st access unit 21 1 consists of two GOP(s)GOP1 
and GOP2and the 2nd access unit 212 consists only of GOP3. The field where the 
GOP data of the sectors k located in the last of GOP2for example is not recorded 
is filled by what is called stuffing bytes (S of drawing 2 (a)). As a resultthe 
termination (termination of GOP data GOP2) of the 1st access unit 21 1 is in 
agreement with the termination of a sector (the sector k of drawing 2 (a)). 
Similarlythe termination of an access unit is always in agreement with the 
termination of a sector. 

[0025]Supplementary information packet AUX1 is recorded by the heading sector 
(for examplesector 0 of drawing 2 ) of an access unit on an optical disc. The 
supplementary information AUX is picture data (P picture data I picture data). It is 
data other than B picture datafor examplejump destination address 
informationincluding the address of the sector of the supplementary information of 
n-piece after [ the address of the sector of the supplementary information in front 
of onethe address of the sector of the supplementary information after oneand n 
pieces ago / and ]etc.etc. are written. This supplementary information packet AUX 
is a packet based on the system stream specified by MPEG (ISO/IEC 13818-1). 
[0026]Nextthe operation in the case of performing special reproduction in the 
picture information decryption playback equipment of drawing 1 is explained using 
the optical disc recorded in this way. 

[0027]Firstthe special reproduction by reproducing only I picture of the head of an 
access unit is explained briefly. 

[0028]If the supplementary information located in the head part of the access unit 
read now at the time of ordinary reproduction is already extracted by the 
supplementary information extracting circuit 106 and instructions of fast 
reproduction are given by the user at this timeOperation jumped into a desired 
sector using the jump destination address included in the extracted supplementary 
information is performed. Instructions of fast reproduction are given to the system 
controller 107 by the user via an input interface (not shown)The system controller 
107 chooses one of the jump destination addresses extracted by the 
supplementary information extracting circuit 106 (for exampleaddress of the 
sector of the supplementary information of one-piece beyond)and it orders the 
optical pickup drive circuit 103 it so that it may jump into the sector. If the track 
jump to the specified sector is completedreproduction of that access unit (this 
example access unit of one-piece beyond) will be performedtop supplementary 
information will be extracted by the supplementary information extracting circuit 
106and I picture will be decrypted by the video decoder 1 10. Immediately after 
reproducing I picturea track jump is further performed to the following access unit 
based on the extracted supplementary information. Hereafterfast reproduction is 
performed by repeating such a track jump and reproduction of I picture. 
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[0029]Herealthough the case where the address of the supplementary information 
of one beyond was used was taken for the example as jump destination address 
information in supplementary informationthe magnification of fast reproduction can 
be changed by using the jump destination address information in supplementary 
information properly. Although explained taking the case of for Masakatathe same 
may be said of an opposite direction. Thusabout the fast reproduction of only the 
leading picture of an access unitfor Masakata and an opposite direction are 
realizable. 

[0030]Nextthe reverse direction reproduction in a picture unit is explained using 
the flow chart of drawing 3 . 

[0031 ]If ordered in the reverse direction reproduction in a picture unitit will 
confirm first whether be under reproduction at Step 301 now. If it is not [ be / it ] 
under reproductionit will progress to Step 302 (for exampleinside of a stopetc.)The 
access unit (i-th access unit) in which the first picture that performs reverse 
direction reproduction is contained is playedand the data to the first picture that 
performs reverse direction reproduction from the head of the i~th access unit is 
read from the optical disc 101. At this timethe supplementary information of the 
head of the i-th access unit is extracted by the supplementary information 
extracting circuit 106. In Step 301 since the supplementary information of the i-th 
access unit is already extracted if it is under reproductionStep 302 progresses to 
Step 303without carrying out. 

[0032]The system controller 107 makes the outputted image of the video decoder 
110 freeze at Step 303. That isthe output of the video decoder 1 10 is written in 
the frame memory 1 19and the output switching circuit 120 is changed to the 
frame memory 1 19 side. 

[0033]In Step 304the system controller 107 reads the value of the number counter 
1 1 7 of access unit picturesand assigns it to the variable n. At this timethe picture 
under present reproduction counts the value (=n) of the number counter 1 17 of 
access unit pictures from supplementary informationand it shows the picture of 
what position it is. Hereoperation of the number counter 1 1 7 of access unit 
pictures is explained. The number counter 1 17 of access unit pictures is a counter 
which calculates the number of the decoded pictures which are outputted from 
the video decoder 1 10. Since count-up of the number counter 1 1 7 of access unit 
pictures is started from the time of a supplementary information packet being 
detected by the system decoder 109the counted value of the number counter 117 
of access unit pictures will show the number of pictures from supplementary 
information. When supplementary information is detected by the system decoder 
109the number counter 1 17 of access unit pictures is resetbut before resettingthe 
counted value of the number counter 1 1 7 of access unit pictures is written in the 
number register 1 1 8 of access unit pictures. Thereforethe number of pictures 
contained in the number register 1 18 of access unit pictures per access before 
[ of the access unit under present reproduction ] one will be held. The counted 
value of the number counter 1 17 of access unit pictures and the value of the 
number register 1 1 8 of access unit pictures can be read from the system 



controller 107. 

[0034]The number of pictures "n" from which the system controller 107 was 
obtained at Step 305 by the number setting register 1 13 of the access numbers of 
unitand was obtained by "2" and the reproduction picture number setting register 
1 16 at Step 304 is set up. It is shown whether the value of the access number-of^ 
unit setting register 1 13 exists per access of what position in the stream into 
which the picture which it is going to reproduce from now on is inputtedThe value 
of the reproduction picture number setting register 1 16 shows whether the picture 
which it is going to reproduce from now on is a picture reproduced by what 
position from the head in the access unit. 

[0035]In Step 306the optical pickup drive circuit 103 is ordered "the address of 
the sector of the supplementary information in front of one" out of the 
supplementary information currently extractedReproduction is started from the 
access unit (i-1) (access unit of eye watch) in front of oneand two access units to 
the i~th access unit are reproduced. The reproduced signal is stored in the buffer 
memory 105 via the regenerative-signal processing circuit 104. 
[0036]In Step 307one value of n set as the reproduction picture number setting 
register 1 1 6 is reducedand the value of the n is set as the reproduction picture 
number setting register 1 1 6 at Step 308. 

[0037]In Step 309the system controller 107After resetting the supplementary 
information counter 1 1 1 firstthe data of the i-th access unit is read from the 
access unit of eye watch are stored in the buffer memory 105 (i-1)and it sends to 
the system decoder 109 as the system stream 108. If the first supplementary 
information is detected by the system decoder 109the supplementary information 
counter 1 1 1 will count up and it will be set to "T'and if the 2nd supplementary 
information is detectedthe supplementary information counter 1 1 1 will be set to 
"2." Since "2" is set as the access number-of-unit setting register 113 in Step 
305 to have mentioned aboveif the supplementary information counter 1 1 1 is set 
to "2"a coincidence detection signal will be sent to the number counter 1 14 of 
reproduction pictures by the coincidence detecting circuit 1 1 2. In the number 
counter 1 14 of reproduction picturesafter this coincidence detection signal is 
inputteda decoded number of a picture which is outputted from the video decoder 
1 10 of counts are started. And if the value of the number counter 1 14 of 
reproduction pictures turns into a value set as the reproduction picture number 
setting register 1 16a coincidence detection signal will be outputted from the 
coincidence detecting circuit 1 15. Here the value set as the reproduction picture 
number setting register 1 1 6 in Step 308Since the picture n [ several ] from the i- 
th access unit head of the picture in front of [ of a picture present on display ] 
one is shownA coincidence detection signal will be outputted from the coincidence 
detecting circuit 1 1 5 to the timing to which the picture in front of [ of a picture 
present on display / in the i-th access unit ] one is outputted from the video 
decoder 1 10. The frame memory 1 19 will be controlled to write in the decoded 
picture which is outputted from the video decoder 1 10 at that time on a memoryif 
a coincidence detection signal is inputted from the coincidence detecting circuit 



1 15. If image data is written in the frame memory 1 19the output switching circuit 
120 will be changed to the frame memory 1 19 sideand the picture stored in the 
frame memory 119 is repeatedly outputted as the image data 121. Thereforethe 
picture currently displayed till then will change to the picture in front of one in 
time to this timing. 

[0038]In Step 310when resending of the data of the access unit of eye watch is 
completed from the buffer memory 105 (i-1) and the data of the i — th access unit 
is sent succeedinglythe value of the number register 1 18 of access unit pictures is 
readand it substitutes for the variable m. Since the value of the number counter 
1 17 of access unit pictures when supplementary information is detected by the 
system decoder 109 is set in the number register 1 18 of access unit pictures as 
mentioned aboveThe number of pictures contained in the access unit (here (i-1) 
access unit of eye watch) in front of [ of the access unit under present 
reproduction ] one is held at the number register 1 1 8 of access unit pictures. 
Thereforethe several meters picture contained in the access unit of eye watch (i- 
1) is obtained by reading the value of the number register 1 18 of access unit 
pictures. 

[0039]What is necessary is just to perform processing of Step 310 once [ at 
least ] to the value of the same isince the value of m obtained at this step 310 
turns into the same value unless the value of i changes. That isit is also possible 
to skip Step 310 about the 2nd processing loop or subsequent ones that 
comprises Step 305 - Step 313. 

[0040]At Step 31 1n judges whether the picture of being li.e.under the present 
displayis a head of the i — th access unit. Since a picture on display is not a head of 
the i— th access unit if n is not lit returns to Step 307only 1 reduces the value of n 
set as the reproduction picture number setting register 1 16and same processing is 
performed. Since the picture of the beginning of the i~th access unit will be 
displayed if it is n= lit progresses to Step 312. 

[0041]In Step 312in order to set up the access unit to reproduce before oneone 
value of i is reduced. In Step 313in order to set up display the picture of the last 
of the access unit in front of oneafter assigning the value m of the number 
register 1 18 of access unit pictures read at Step 310 to the value of nit returns to 
Step 305. 

[0042]Like the followingthe data of the access unit of eye watch (i-1) and the i— th 
access unit is played from the optical disc 101 and after storing in the buffer 
memory 105it inputs into the system decoder 109 as the system stream 108. And 
if the n-th picture of the 2nd access unit is decodedthe picture outputted by 
storing the picture in the frame memory 1 19 will be updated. 
[0043]In the explanation so faralthough data was read from the access unit in 
front of one access unit in which the picture which it is going to reproduce is 
always containedthe data of the access unit in front of one is not not necessarily 
necessity. For examplein 2nd GOP in composition like drawing 6 (a)in order to 
decrypt the picture of the frame 10 and the frame 1 1the data of GOP (the frame 0 
- the frame 9) in front of one is requiredbut. When decrypting the picture of the 



frame 12 - the frame 21 the data of GOP in front of one is not needed. In such a 
caseyou may make it send the data of only an access unit in which the picture 
which it is going to reproduce is contained to the system decoder 109. That iswhat 
is necessary is to resend only the i— th access unit at Step 309 in the flow chart of 
drawing 3 when you do not need the data of the access unit in front of one. 
[0044] Drawing 4 showed typically the turn and the number of times of data which 
are reproduced as mentioned above. Drawing 4 (a) is an example of the 
arrangement of the data on the optical disc 101 and is data in which (b) and (g) are 
played from the optical disc 101 and data which (c) - (f) and (h) - (k) is read from 
the buffer memory 105and is supplied to the system decoder 109. 
[0045] Firstlike drawing 4 (b)it plays from the optical disc 101 and the data of the 
2nd access unit 402 and the data of the 3rd access unit 403 are stored in the 
buffer memory 105. In following (c) - (f)the data stored in the buffer memory 105 
is sent to the system decoder 109. In the example of drawing 4 only the data of the 
3rd access unit is sent to the system decoder 109 by (c) - (d)and the data of the 
2nd access unit and the data of the 3rd access unit are sent to the system 
decoder 109 by (e) - (f). Whether both the data of whether only the data of the 
3rd access unit 403 is sent and the 2nd access unit 402 and the data of the 3rd 
access unit 403 are sent here. For exampleit is determined according to whether 
the data of the access unit in front of one is required in order to decrypt the 
picture which it is going to reproduce from now on. Thusrequired data will be 
resent [ as opposed to / only in the same number of times as the number of the 
pictures which belong per / 403 / 3rd access by (c) -(f)/ the system decoder 
109 ]and reverse direction reproduction of the 3rd access unit 403 will be 
performed by this. The number of the pictures which belong per [ 403 ] 3rd access 
can be known by reading the counted value of the number counter 1 1 7 of access 
unit pictureswhen all the data of the 3rd access unit 403 is decoded first. 
[0046]Similarlythe data of the 1st access unit 401 and the data of the 2nd access 
unit 402 are played from the optical disc 101 by (g)and it stores in the buffer 
memory 105. And only the number of times as the number of the pictures which 
belong per [ 402 ] 2nd access with same data of the data [ of the 2nd access 
unit ] or 1 stand 2nd access units is resent to the system decoder 109 from the 
buffer memory 105 if needed by (h) - (k). By repeating such operationthe reverse 
direction reproduction in a picture unit is realizable. 

[0047]By the wayin the explanation so faralthough aimed only at the case where 
reverse direction reproduction is performed by a picture unitthe reverse direction 
reproduction of only I picture and P pictureetc. are possiblefor example. Since it is 
renewable even if it does not use the information on the access unit in front of 
one in these casesit is not necessary to read data from the access unit in front of 
one. Thereforein the flow chart of drawing 3t he value set as the access number- 
of-unit setting register 1 13 at Step 305 is set to "1"At Step 306only the i— th 
access unit is reproducedonly the i— th access unit is similarly resent about Step 
309and reading at Step 310 should just be taken as the number of pictures of the 
i-th access unit. 



[0048]As mentioned aboveaccording to this embodimentread data from the access 
unit in front of [ of the access unit which it is going to reproduce ] oneand it 
stores in the buffer memorySince only the same number of times as the number of 
pictures contained in the access unit which it is going to reproduce resent the 
data of the access unit required for decryption of the picture which it is going to 
reproduce from the buffer memoryEven when the picture coding picture is 
referring to the picture of a front access unitdecryption of all the pictures is 
attainedand reverse direction reproduction of all the pictures can be realized. 
[0049]In this embodimentalthough it has only the capacity which can hold the data 
of two access units as the buffer memory 105this invention can be appliedeven 
when the capacity of the buffer memory 105 is smaller. It is drawing 5 which 
showed typically the turn and the number of times of data in that case which are 
reproduced. 

[0050] Drawing 5 (a) is an example of the arrangement of the data on the optical 
disc 101 and (b) - (i) are data played from the optical disc 101. The buffer memory 
105 in this case is used for absorption of rotational delaya track jumpetc. 
[0051]The data which played the data of the 3rd access unit 503 from the optical 
disc 101 like drawing 5 (b) firststored in the buffer memory 105and was stored 
simultaneously is readand the system decoder 109 is supplied. If the buffer 
memory 105 fills and it will be made at waiting and the buffer memory 105 in free 
space that stop the playback from the optical disc 101 temporarilydata is read 
from the buffer memory 105and free space is madethe playback from the optical 
disc 101 will be resumed. These operations are controlled by the system controller 
107. Similarly drawing 5 (c) also plays the data of the 3rd access unit 503 from the 
optical disc 101 and plays the data of the 2nd access unit 502and the data of the 
3rd access unit 503 from the optical disc 101 by (d) - (e). 

[0052]Thusonly the number of times as the number of the pictures which belong 
per [ 503 ] 3rd access with same data of a required access unit is repeatedly read 
from the optical disc 101 by drawing 5 (b) - (e). Whether as mentioned aboveboth 
the data of whether only the data of the 3rd access unit 503 is sent and the 2nd 
access unit 502 and the data of the 3rd access unit 503 are sent. For exampleit is 
determined according to whether the data of the access unit in front of one is 
required in order to decrypt the picture which it is going to reproduce from now on. 
[0053]Only the number of times as the number of the pictures which belong per 
[ 503 ] 3rd access with same data of a required access unit is similarly read from 
the optical disc 101 repeatedly about drawing 5 (f) - (i). By repeating the above 
operationsreverse direction reproduction can be performed by a picture unit. 
[0054]In order to detect the head of an access unit in this 
embodimentsupplementary information was usedbut it is not limited to thisand 
anything may be used as long as the head of an access unit is detectable. 
[0055]In this embodimentalthough explained taking the case of MPEG 2 as 
compression technologyit is applicable similarly not only an MPEG system but in 
the case of other compression technology. 
[0056] 



[Effect of the Invention]As explained aboveaccording to this inventionamong the 
data from the access unit in front of [ of the access unit which it is going to 
reproduce ] one a required portionSince only the same number of times as the 
number of pictures contained in the access unit which it is going to reproduce was 
sent repeatedlyreverse direction reproduction in a picture unit can be realized 
about all the pictures also including the picture by which compression encoding is 
carried out with reference to the picture of a front reproduction unitand the 
practical effect is large. 
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[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the picture information decryption playback 
equipment in an embodiment of the invention 

[Drawing 2] The format figure showing an example of a format of the signal 
recorded on the recording medium 

[Drawing 3] The flow chart for explaining the operation at the time of the reverse 
direction reproduction in the picture information decryption playback equipment of 
an embodiment of the invention 

[Drawing 4] The explanatory view for explaining the data supplied to a system 

decoder at the time of **** reverse direction reproduction 

[Drawing 5] The explanatory view for explaining the data supplied to a system 

decoder at the time of **** reverse direction reproduction 

[Drawing 6] The explanatory view for explaining the conventional compression 

encoding system 
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